Maternal Phenylketonuria International Collaborative Study revisited: evaluation of maternal nutritional risk factors besides phenylalanine for fetal congenital heart defects.
Maternal phenylketonuria (MPKU) is known to affect fetal outcome, often being associated with microcephaly and congenital heart defects (CHD) if the maternal diet is not appropriately managed. We hypothesized that other nutrients aside from phenylalanine (Phe) may have significant effects on fetal outcome in MPKU pregnancies. The 416 pregnancies that resulted in live births reported in the Maternal PKU Collaborative Study (MPKUCS) were grouped according to whether or not the offspring were diagnosed with CHD. The groups were compared on first-trimester values of maternal data, including weight gain, plasma amino acids, protein and Phe intake, and red blood cell (RBC) folate. Patients were also grouped by first-trimester average blood Phe (≤910 μmol/L and >910 μmol/L) and then divided by total natural protein and medical food intake. The CHD group of 28 offspring had significantly higher blood Phe and lower proline, valine, methionine, isoleucine, leucine, lysine, arginine, and RBC folate. A significantly higher risk for CHD was found in the groups with lower natural protein and medical food intake, regardless of blood Phe levels. Insufficient natural protein and medical food product intake appears to be a risk factor for CHD independent of first-trimester plasma Phe levels. Low RBC folate and plasma methionine levels in the CHD group may suggest involvement of global DNA hypomethylation.